Abstract Meloidogyne ethiopica and Meloidogyne arenaria were identified morphologically and via isozyme profiles of female nematodes extracted from Oxalis corniculata root samples collected from plantations in the municipality of Caiçara, Rio Grande do Sul State, Brazil. To the best of our knowledge, this is the first report of M. ethiopica and M. arenaria parasitizing O. corniculata in Brazil.
Oxalis corniculata (creeping woodsorrel) is a cosmopolitan species found in tropical and temperate areas, occurring as a weed in many countries worldwide. This weed is recorded from tea plantations in Sri Lanka, Indonesia and Taiwan; corn, bean, potato and rice plantations in Japan, India, Indonesia and Brazil; and grasslands in Australia and Brazil (Eiten 1963; Holm et al. 1977) . It is recorded in coffee plantations in El Salvador, India, Kenya, Mexico, Tanzania, Venezuela, and Brazil and can negatively impact agricultural production.
It is also present in greenhouses, nurseries, and garden areas causing losses of plants (Hodi et al. 2014) .
O. corniculata is a host of insects and pathogens, including nematodes (Mônaco et al. 2009 ). Nematode species of the genus Meloidogyne are pathogens that cause production and quality losses in several crops in Brazil and all over the world (Machado 2014 (Dabaj and Jenser 1990) . However, there are reports of its infestation by M. hapla in Hungary (Martin 1958) and M. javanica in South Africa and Brazil (Ponte et al. 1996) .
O. corniculata plants with roots infected by the nematode were detected and collected in a cultivated area in the municipality of Caiçara, north region of Rio Grande do Sul, Brazil (−27°16′ 55″ S, −53°27′ 51″ W). At the time of sample collection in November 2015, plants exhibited decreased size, yellowing of leaves, and roots with an elevated number of galls associated with the presence of necrosis (Fig. 1) . Root tissues parasitized by the nematode were obtained from these plants. Approximately 40 adult milky white females were obtained in oviposition, twenty were used for perineal pattern observation and were prepared according to the technique described by Taylor and Netscher (1974) . The remaining females were macerated to determine the esterase isoenzyme phenotype using a horizontal electrophoresis system (Carneiro and Almeida 2001) . M. javanica (Est. J3) females were used to study enzymatic patterns. Second-stage juveniles (J 2 ) were retrieved through the extraction of 5 g of processed roots, according to the technique of Hussey and Barker (1973) and then counted in Peters chambers. Microscope slides of perineal patterns were deposited in the Universidade Federal de Santa Maria (UFSM) Collection, Rio Grande do Sul, Brazil.
A high population level of Meloidogyne was found in the root system of sampled O. corniculata plants, varying from 975 to 1545 eggs + J 2 of nematodes for each 5 g of the sampled roots.
Molecular analysis was performed to confirm nematode species identification. DNA was extracted from individual females and the mitochondrial DNA region between COII and 16S was amplified and sequenced using primers C2F3 (5′-GGTC AATGTTCAGAAATTTGTGG-3′) and 1108 (5′-TACC TTTGACCAATCACGCT-3′) (Powers and Harris 1993) .
Both perineal esterase phenotypes patterns were consistent with those described of M. ethiopica and M. arenaria (Hunt and Handoo 2009; Carneiro and Almeida 2001) . The esterase phenotypes consisted of two bands for M. arenaria Est. A2 (Rm: 1.26 and 1.36) and three bands for M. ethiopica Est. E3 (Rm: 0.91, 1.15, and 1.30) (Fig. 2) . The perineal patterns for M. arenaria (Fig. 2a) appeared as oval near round and no punctations near the tail terminus. Some striae were forked and short and irregular near the lateral lines. M. ethiopica (Fig. 2b) showed perineal patterns moderately high to high dorsal arch; thick and separated striae from mild to wavy and undivided lateral field.
A fragment of approximately 1108 bp and 1635 bp was produced, for M. arenaria and M. ethiopica respectively. The sequence obtained was deposited in GenBank under the accession number KU841772 which was 100 % identical to sequences of M. arenaria (GenBank JQ446377.1, KF993637.1 and AY635610.1) and KU852490 which was 99 to 100 % identical to sequences and M. ethiopica (GenBank AY942848.1, KM042847.1, and KM042848.1) respectively.
To the best of our knowledge, this is the first report of M. ethiopica and M. arenaria parasitizing O. corniculata in Brazil. Both of these root-knot nematode species are pathogens of crops in Brazil and the presence of host weed species can aid in their maintenance and population build-up in fields. M. ethiopica and M. arenaria are polyphagous, parasitizing major crops such as soya, corn, tobacco, sugarcane and vegetables. Therefore, control of this weed is important to manage root-knot nematode impacts in commercial crops.
